Introduction
The U.S. Geological Survey (USGS) quantitatively assessed the potential for shale-oil and shale-gas resources in the Silurianage source-reservoir rock system of Jordan ( fig. 1 ). This study did not include the potential for oil-shale resources of Jordan, which should not be confused with shale-oil resources. Oil shale is a rock in which the organic matter that is the precursor to oil (kerogen) remains thermally immature and oil has not been generated, whereas shale oil is thermally mature oil that is generated and remains within the source rock. Undiscovered conventional oil and gas resources were assessed in Jordan in 2012 as part of the Middle East region (Pitman and others, 2012) .
The tectonic history of Jordan had a significant effect on retention of hydrocarbons generated within the Silurian sourcereservoir rock system. Organic-rich Silurian marine shales in parts of Jordan were thermally mature with respect to oil and gas generation prior to the Hercynian orogeny, which took place from Devonian through Carboniferous time. Uplift and erosion on the order of 2,500 meters (m) or more during this orogeny led to significant risk with respect to retention of oil and gas within the source rock (Skarpnes and Hagen, 2008) . Retention risk was a major part of the geologic evaluation prior to the quantitative assessment.
To be considered for a USGS assessment, any sourcereservoir rock system must (1) have greater than 2 weight percent total organic carbon (TOC); (2) be within the proper thermal maturity window for oil or gas generation; (3) have greater than 15 m of organic-rich shale; (4) contain Type I or II organic matter, and (5) occur at depths greater than 1,500 m (Charpentier and Cook, 2011) . Areas that do not meet these criteria are unlikely to have significant resource potential without major technological improvements or major price increases. Once potential areas for assessment are defined, the tectonic history, thermal history, and timing of maturation and generation are used to evaluate the risk of retention of hydrocarbons within the source rock.
Three assessment units (AUs) were defined in this study. The AUs correspond to areas in Jordan where organic-rich Type II Silurian marine shales are thermally mature for oil or gas, are greater than 15 m thick, and have greater than 2 weight percent TOC ( fig. 1 ). The Sirhan Area Jordan Silurian Shale Oil AU was defined to encompass potential thermally mature, oil-bearing Silurian shales in the Sirhan area. Uplift and erosion on the order of 2,500 m or more resulted in most of the shale being less than 1,500 m deep. The uplift history is interpreted to have significantly reduced the potential for shale-oil resources. The East Safawi Area Jordan Silurian Shale Oil AU defines an area of potential thermally mature oil-bearing shales in northeast Jordan. In this area, uplift resulted in partial erosion of Silurian shales, providing a high risk for retention for oil in the source rock-reservoir system. The Risha Area Jordan Silurian Shale Gas AU was defined to encompass potential gas-bearing Silurian shales in the Risha area. Uplift and erosion in this area was perhaps on the order of 1,200 m, and is interpreted to have had 
Resource Summary
The USGS quantitatively assessed unconventional shale-oil and shale-gas resources in three assessment units within Jordan (table 2) . For unconventional resources, the mean totals are: 11 million barrels of shale oil (MMBO), with a range from 0 to 45 MMBO; 320 billion cubic feet of shale gas (BCFG), with a range from 0 to 917 BCFG; and 25 million barrels of natural gas liquids (MMBNGL), with a range from 0 to 79 MMBNGL.
Of the mean total shale-oil resource of 11 MMBO, 8 MMBO are estimated to be in the Sirhan Area Jordan Silurian Shale Oil AU, and 3 MMBO are estimated in the East Safawi Area Jordan Silurian Shale Oil AU. Nearly all potential shale-gas resources are in the Risha Area Jordan Silurian Shale Gas AU (mean of 312 BCFG, with a range from 0 to 885 BCFG). The ranges of resource estimates reflect the high geologic uncertainty on the retention of oil and gas in the Jordanian Silurian source rock-reservoir system.
For Further Information
Assessment results are available at the USGS Energy Resources Program website, http://energy.usgs.gov/oilgas/. [EUR (estimated ultimate recovery per well), well drainage area, and success ratios are from U.S. shale-gas and shale-oil analogs. MMBO, million barrels of oil; BCFG, billion cubic feet of gas; AU, assessment unit. The average EUR input is the minimum, median, maximum, and calculated mean.] 
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